Mediator release from mast cells by nerve growth factor. Neurotrophin specificity and receptor mediation.
Nerve growth factor causes mediator release from rat peritoneal mass cells in the presence of lysophosphatidylserine. We have investigated the neurotrophin and receptor specificity involved in this response. Nerve growth factor produced a dose-dependent release of [14C]serotonin in the presence of lysophosphatidylserine with an EC50 of approximately 1 nM. Incubation with brain-derived neurotrophic factor and neurotrophin-3 did not produce a response. Northern blot analysis with probes for low affinity nerve growth factor receptor (p75), trkA, trkB, and trkC demonstrated a detectable signal for trkA only. Western blots of trkA immunoprecipitates from mast cell culture lysates, probed with anti-phosphotyrosine antibodies, demonstrated expression of functional TrkA protein. To determine whether p75, trkB, or trkC mRNA was present in amounts below the limit of detection for Northern analysis, a sensitive reverse transcriptase polymerase chain reaction protocol was used; again rat peritoneal mast cells demonstrated only trkA. The predominant form of trkA message expressed in rat peritoneal mast cells was smaller than the neuronal form. An 18-nucleotide exon (coding for 6 amino acids in the extracellular domain) in the neuronal message was not found in the predominant mast cell trkA message. PC12 cells, a rat pheochromocytoma cell line, and dissociated rat sympathetic neurons showed both trkA and p75, but not trkB or trkC. Anterior pituitary expressed both trkB and trkC, but not trkA. To confirm the lack of expression of p75 on mast cells, 125I-nerve growth factor was chemically cross-linked to mast cells or PC12 cells and then immunoprecipitated with a monoclonal antibody specific for p75, 192-IgG; no p75 was detected. Thus, mediator release from rat peritoneal mast cells by nerve growth factor was specific and not a general property of neurotrophins, and the response was modulated through the trkA proto-oncogene. To our knowledge, this is the first description of a bone marrow-derived cell type that expresses trkA at both the mRNA and protein levels. These data provide further evidence that p75 is not necessary for nerve growth factor signal transduction.